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ABSTRACT: 

PURPOSE: To form a TiN film ha ving excellent adhesive 
property and wpar " — — _ 

resistance by specifying t he accelera ting voltage for 
nitrogen ion, current * ~~ ' 

density, Ti vapor- deposition ra te, total nitrogen ion 
input, and Ti 

vapor-deposition amt . at the time of forming the hard TiN 
layer on the steel 1 ~ 

Sr^duct such as a rolling roll, a bearing, and a metallic 
mold by ion 
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implantation and vacuum deposition. 



CONSTITUTION: When the rolling roll, bearing, metallic 
mold, etc., requiring 

wear resistance is case-hardened, a hard TiN layer is 
formed on the surface of 

the steel member to be treated by an ion mixing process 
wherein ion ~ — ~ ** 

implantation and va cuum deposition ara s iimiH- a n^n«i» ,£r\ 
alternately narripH T J 

out. The accelarating voltage for nitrogen ion in thi<3 
case is controlled to 

10∼40kV, the current density of nitrogen ion to 
0 . 5∼ 2 . 0mA/cm<SP>2</SP>, 

the Ti vapor deposition rate to >5&angst; /sec, the total 
nitrogen input to 

>10<SP>18</SP>ion/cm<SP>2</SP>, and the Ti vapor- 
deposition amt. to 

>5×10<SP>18</SP>ion/cm<SP>2</SP>. A TiN film having 
excellent adhesive 

strength and water resistance is formed on the surface of 
the steel member to 
be treated. 
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